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HYBRID TRANSMISSION 



BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

The present invention relates in general to a hybrid 
transmission for wheeled motor vehicles, and more particularly to 
a two-rotor type motor/generator unit that constitutes an 
essential part of the hybrid transmission. More specifically, the 
present invention is concerned with a supporting structure for 
rotatably supporting an outer rotor or outer rotor assembly of the 
motor/generator unit relative to a housing. 
7. Description of the Re lated Art 
In order to clarify the task of the present invention, a 
hybrid transmission and a two-rotor type motor/generator unit of 
the hybrid transmission to which the present invention is 
practically applied will be briefly described in the following. 

The hybrid transmission generally comprises a housing, a 
differential speed change unit installed in the housing and a two- 
rotor type motor/generator unit installed in the housing in a 
manner to be coaxial with the speed change unit. Upon 
mounting on a motor vehicle, the hybrid transmission is 
positioned beside an engine (viz., internal combustion engine) in 
such an arrangement that speed change unit is placed between 
the motor/generator unit and the engine. 

The two-rotor type motor/generator unit generally 
comprises inner and outer rotors that rotate about a common 
axis in and around a fixed annular stator respectively. Inner and 
outer rotor shafts are concentrically arranged about the common 
axis and extend from the inner and outer rotors to the speed 
change unit to be operatively connected to the same. The inner 
rotor shaft is a hollow member and the outer rotor shaft is 
rotatably received in the inner rotor shaft. The inner rotor shaft 
has an axially outside end portion tightly engaged with an inner 



cylindrical wall of the inner rotor, so that the inner rotor shaft and 
the inner rotor rotate like a single unit. 

The outer rotor shaft received in the hollow inner rotor 
shaft has an axially outside end that is connected to an outside 
end of the outer rotor through a circular drive plate, so that the 
outer rotor shaft, the drive plate and the outer rotor rotate like a 
single unit. More particularly, the circular drive plate is 
positioned at an axially outside end of the motor/generator un.t 
that is opposite to an axially inside end of the same that faces the 
speed change unit. That is, the outer rotor is connected to the 
speed change unit through a so-called "turn-around power 
transmission structure". 

Sj IMMARY Q P THE TNVENTION 

Usually, for rotatably supporting a rotor of an ordinary 
electric motor, two bearings are used which are arranged to bear 
axial ends of the rotor respectively. One of such supporting 
structures is shown in Japanese Laid-open Patent Applicat.on 
(Tokkaihei) 4-364343. In the supporting structure of th.s 
publication, the two bearings bearing the axial ends of the rotor 
are supported by a casing of the motor. 

As is easily understood, however, due to obstruction by the 
turn-around power transmission structure, the supporting 
structure disclosed by the publication can not be directly applied 
to the outer rotor of the above-mentioned motor/generator un.t. 

It is therefore an object of the present invention to provide 
a hybrid transmission that has an improved supporting structure 
for an outer rotor or outer rotor assembly of a two-rotor type 
motor/generator unit. 

It is another object of the present invention to provide a 
hybrid transmission of which axial length is sufficiently shortened. 

It is still another object of the present invention to provide 
a hybrid transmission that has a sufficiently shortened wiring for 
the two-rotor type motor/generator unit. 
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According to a first aspect of the present invention, there is 
provided a hybrid transmission which comprises a housing having 
a common axis defined thereby, the housing being adapted to be 
positioned beside an engine when the hybrid transmission ,s 
mounted on a motor vehicle; a differentia! speed change unit 
installed in the housing at a position near the engine and 
arranged coaxial with the common axis; a two-rotor type 
m to /generator unit installed in the housing at a position aw 
Tom the engine and arranged coaxial with the common axis, the 
motor/generator unit having Inner and outer rotors; an ,nner 
Totor haft connected with the inner rotor to rotate therewith, the 
Inner rotor shaft being hollow and coaxial with the common axis 
and extending to the differential speed change unit to be _ 
operatively connected to the same; and an outer rotor shaft 
Ratably received in the hollow inner rotor shaft and extending to 
he differential speed change unit to be operatively conned* to 
he same, the outer rotor shaft being connected to the outer 
ro tor through a circular drive plate which is positioned at one 
axial end of the motor/generator unit that is opposite to the other 
axial end that faces the differential speed change un,t, wherein 
an outer rotor assembly substantially consisting of the ou er rotor, 
the circular drive plate and the outer rotor shaft is rotatably 
supported in the housing by means of at least three supporting 

■ ""^cording to a second aspect of the present invention, 
there is provided a hybrid transmission which comprises a 
housing having a common axis defined thereby, the housing 
being adapted to be positioned beside an engine when the hybnd 
LlssL is mounted on a motor vehicle; a differentia, speed 
„ change unit installed in the housing at a position "ear the engine 
and arranged coaxial with the common axis; a two-rotor type 
moto /generator unit installed in the housing at a position away 
from the engine and arranged coaxial with the common axis, the 
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motor/generator unit having inner and outer rotors and a wiring; 
an inner rotor shaft connected with the inner rotor to rotate 
therewith, the inner rotor shaft being hollow and coaxial with the 
common axis and extending to the differential speed change unit 
to be operatives connected to the same; and an outer rotor shaft 
rotatably received in the hollow inner rotor shaft and extending to 
the differential speed change unit to be operatively connected to 
the same, the outer rotor shaft being connected to the outer 
rotor through a circular drive plate which is positioned at one , 
axial end of the motor/generator unit that is opposite to the other 
axial end that faces the differential speed change unit, wherein 
an outer rotor assembly substantially consisting of the outer rotor, 
the circular drive plate and the outer rotor shaft is rotatably 
supported in the housing by means of three supporting members, 
and wherein a structurally larger part of the outer rotor assembly 
which substantially consists of the outer rotor and the circular 
drive plate is rotatably supported by two of the supporting 
members, and a structurally smaller center part of the outer rotor 
assembly which substantially consists of the outer rotor shaft ,s 
rotatably supported by the remaining one of the supporting 

members. . . . . _ 

According to a third aspect of the present invention, there 

is provided a hybrid transmission which comprises a housing 

having a common axis defined thereby, the housing being 

adapted to be positioned beside an engine when the hybrid 

' ransm.ssion is mounted on a motor vehicle, the housing hav.ng , a 

diametrically reduced portion by which the housing ,s divided into 

a first housing part which is positioned near the engine and a 

second housing part which is positioned away from the engine a 

„ differential speed change unit installed in the first housing , part 

and arranged coaxial with the common axis; a two-rotor type 

motor/generator unit installed in the second housing part and 

Z nged coaxial with the common axis, the motor/generator unit 
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having inner and outer rotors and a wiring; an inner rotor shaft 
connected with the inner rotor to rotate therewith, the inner rotor 
shaft being hollow and coaxial with the common axis and 
extending to the differential speed change unit to be operahvely 
connected to the same; and an outer rotor shaft rotatably 
received In the hollow inner rotor shaft and extending to the 
differential speed change unit to be operatively connected to the 
sam the outer rotor shaft being connected to the outer rotor 

thigh a circular drive plate which is positioned at one ax.al end 
of the motor/generator unit that is opposite to the other ax, end 
that faces the differential speed change unit, wherein an outer 
rotor assembly substantially consisting of the outer rotor, the 
circular drive plate and the outer rotor shaft is rotatably 
supported in the housing by means of at least three supporting 

• members, and wherein the wiring of the motor/generator 

' Exposed o a space between the differential speed change unit 
- the mojgenerator unit and led and .exposed tc , the ou s, de 

of the housing through an opening formed hi the diametrically 

reduced portion of the housing. 
,„ nn1rr pp c-DTD-rrnN f)F TH F nRAWINGS 

* EBI££ ^Tisln^7^^ f a "Vbrid transmiss,on of 
the present invention, which is taken along a plane; 

Fig 2 is an enlarged inner view of a center housing pert of 
the hybrid transmission of the present invention with an output 
2S gear emoved, which is viewed from a first split section Ml 

Fig 3 is an enlarged axial sectional view of an essential 
part of the hybrid transmission of the present invent ion which is 
taken along a plane that is different from that ; of Mftg. 1, and 

Fig. 4 is an enlarged view of the part indicated by an arrow 

30 "IV" of Fig. 1. 

nrr.ll FD DESCnm"-' " c THF INVENTION 
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in the following, a hybrid transmission of the present 
invention will be described in detail with the aid of the 
accompanying drawings. 

For ease of description, various directional terms, such as, 
right left, upper, lower, rightward and the like, are used in the 
o ling description. However, such terms are to be understood 
with respect to a drawing or drawings on which the corresponding 
part or portion is shown. 

Referring to Fig. 1, there is shown, but in a sect.onal 
manner, a hybrid transmission 100 according to the present 

invention. . H 

Hvbrid transmission 100 shown is an example that is used 
as a transaxle for a FF (viz., front engine front drive) type motor 
vehicle. Thus, In Fig. 1, a transversely mou «».™ENG • 
positioned at a right side of hybrid transmiss.on 100. ^ That s m 
the drawing, upper, lower, left and right sides ind.cate front ear, 
eft and right parts of an associated motor vehicle respect. ^ 
As shown in Fig. 1, transmission 100 composes a housing 
n 2 3) that includes a right housing parti, a center housing 

, part 2 and a left housing part 3 which are combined together by 

tS As shown, right and center housing parts 1 and 2 are 
coupled at a first split section Ml, and center and left ^ 
parts 2 and 3 are coupled at a second split section M2 The sprit 
„ sect on Ml or M2 is the part where respective facing edges of two 
houlg parts 1 and 2 (or, 2 and 3) intimately contact each othe, 
More specifically, each sprit section Ml or M2 is a split part where 
the housing Is divldable into two housing parts 1 and 2 (or, 2 and 

,„ 3> ' Upon assembly on a vehicle, an engine (viz., internal 
combustion engine) ENG is placed on a right side of the hybrid 
transmission 100 in Fig. 1, as is described hereinabove. 
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In a right part of the transmission housing, that is, in a part 
defined by right and center housing parts 1 and 2, there is 
installed a differential speed change unit 4 which includes a 
ravigneawx type planetary gear set. While, in a left part of the 
transmission housing, that is, in a part defined by center and left 
housing parts 2 and 3, there is installed a two-rotor type 
motor/generator unit 5. The unit 5 is, for example, a combined 
current double layer winding motor. 

These differential speed change unit 4 and motor/generator 
unit 5 are coaxially arranged on a common axis Oi of the 
transmission housing. Beside the axis Oi, a countershaft (not 
shown) is arranged which is installed in the housing and extends 
in parallel with the axis Oi. Furthermore, beside the ax.s Oi 
another axis 02 extends in parallel with the axis Oi, about wh.ch 
a differential gear unit 6 is arranged. 

Differential speed change unit 4 generally compnses f.rst 
and second planetary gear units 7 and 8 which use long pinions 
PI in common. First planetary gear unit 7 generally compnses a 
sun gear Ss, a ring gear Rs and long pinions PI which are 
meshed with both sun gear Ss and ring gear Rs. Second 
planetary gear unit 8 generally comprises a sun gear Sd, a ring 
gear Rd, long pinions PI and larger diameter short pin.ons P2. 
Short pinions P2 are meshed with both sun gear Sd and r.ng gear 
Rd and meshed with long pinions PI. 

in differential speed change unit 4, ring gear Rd, short 
pinions P2, long pinions PI and sun gear Ss constitute a so-called 
double pinion planetary gear unit, and all of short and long 
pinions P2 and P2 are rotatably carried by a common p.n.on 
carrier C. 

0 Differential speed change unit 4 having the above- 

' mentioned ravigneawx type planetary gear set installed therem 
uses four major rotation members (viz., sun gear Ss, sun gear Sd, 
ring gear Rs and pinion carrier C) as main elements for serv.ng as 
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a two-freedom type differential speed change unit in which when 
determining the rotation speed of two of the four «> tat '° n 
members, the rotation speed of the other two rotation members 

is automatically determined. thmuoh 
Around ring gear Rs. there is arranged a clutch CI through 

which a rotation of an input shaft 9 is inputted to ring gear Rs. 

input shaft 9 is powered by engine ENG. Pinion » 

connected via spline connection to an output gear 10 that ,s 
arranged between differential speed change unit 4 and 
motor/generator unit 5. 

Between output gear 10 and differential gear unit 6, there 
are arranged gears that are disposed on the above-mentioned 
countershaft (not shown), through which a tongue of output ^gear 
10 is transmitted to differential gear unit 6 and then to drive 
shafts 11 and 12 of steered front left and front right drive road 

wheels (not shown). 

Motor/generator unit 5 generally comprises an annular 
stator 21 that has electromagnets mounted thereon, an inner 
otor 22 that has permanent magnets embedded therein and ,s 
concentrically rotatable in annular stator 21 and an outer rotor 23 
that has permanent magnets embedded therein and is 
concentr.ca.ly rotatable around annular stator 21. Thus ,nne 
rotor 22, annular stator 21 and outer rotor 23 constitute a tr pie 
ayered ylindrica, structure. Motor/generator unit 5 having the 
, above-mentioned structure is installed in the space defined by 
center housing part 2 and left housing part 3, as has been 
mentioned hereinabove. 

As is seen from Fig. 1, annular stator 21 and inner roto 22 
constitute a first motor/generator unit section MG1, and annu ar 
o stator 21 and outer rotor 23 constitute a second motor/generator 
U n, section MG2. Thus, first motor/generator unit section MG1 is 
a ranged to be enclosed by second motor/generator unit section 



MG2. 
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Each of unit sections MG1 and MG2 has two functions, one 
being a motor function wherein when fed with a combined current, 
it produces rotation of rotor 22 or 23 with a rotation speed and a 
rotation direction which are both determined by the character.st.c 
5 of the current, and the other being a generator function where.n 
when applied with a kinetic power through rotor 22 or 23, it 
generates an electric power of which characteristic is determined 
by rotation speed of rotor 22 or 23. 

For installing motor/generator unit 5 in its given space 
10 defined by center and left housing parts 2 and 3, the following 
measures are employed in the invention. 

As is seen from Fig. 1, a bearing holder 24 ,s fixed by bolts 
to a wall portion of center housing part 2. Axially right end of 
annular stator 21 is fixed to bearing holder 24, so that annular 
15 stator 21 is tightly held by the transmission hous.ng 

A hollow inner rotor shaft 25 is tightly engaged at its left 
enlarged part with a cylindrical inner wall of inner rotor 22, and a 
front slim part of the shaft 25 is passed through a center open.ng 
of bearing holder 24 and projected rightward to right hous.ng 
20 part 1 to be operatively engaged with sun gear Sd. 

In hollow inner rotor shaft 25, there is inserted an outer 
rotor shaft 26 that is rotatable relative to inner rotor shaft 25. 
Outer rotor shaft 26 has a right slim part projected rightward 
from an front open end of inner rotor shaft 25 to be operatively 
25 enqaged with the other sun gear Ss. 

As shown, the projected end of the right slim part of outer 
rotor shaft 26 is rotatably supported by right housing part 1 

through a bush 15. 

To a left end of outer rotor 23, there is connected a 
30 peripheral portion of circular drive plate 27. A center opening of 
drive plate 27 is connected to a left end portion of outer rotor 
shaft 26 through a spline connection, so that outer rotor 23, drive 
plate 27 and outer rotor shaft 26 rotate together about the axis 
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Oi like a single unit. That is, outer rotor 23 is operatively 
connected to speed change unit 4 through a so-called turn- 
around power transmission structure. If desired, outer rotor 23 
and circular drive plate 27 may be of an integral or one-block or 
structure. 

A radially inner part of drive plate 27 is rotatably supported 
by left housing part 3 through a bearing 28, so that drive plate 
27 serves as a supporter for the left part of outer rotor 23. 

As is well shown in Fig. 4, circular drive plate 27 comprises 
a cylindrical hub portion 27a that is disposed about a splined left 
end portion 26a outer rotor shaft 26 through the spline 
connection, an inner annular portion 27b that radially outward 
extends from hub portion 27a, a stepped annular portion 27c that 
projects leftward from a peripheral part of inner annular portion 
27b, a center annular portion 27d that radially outward extends 
from a left end of the stepped annular portion 27c and an outer 
annular portion 27e that radially outward extends from a 
peripheral part of the center annular portion 27d through an 
inclined annular portion 27f. As shown, a peripheral part of outer 
annular portion 27e is secured to the left end of outer rotor 23. 
Stepped annular portion 27c disposed on bearing 28. 

As is seen from this drawing, a radially inner part of circular 
drive plate 27, that is, the part including hub portion 27a, inner 
annular portion 27b and stepped annular portion 27c, has a 
zigzag cross section. With this zigzag form in cross section of the 
radially inner part of circular drive plate 27, outer rotor shaft 26 
is permitted to make a small swing about the axially left end 
thereof as is indicated by an arrow X, during rotation of outer 
rotor 23. That is, the zigzag structure constitutes a so-called 
swing permission means. 

In addition to the swing permission means, a swing 
promotion means is further possessed by outer rotor shaft 26 and 
circular drive plate 27, which is as follows. 
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As is seen in Fig. 4, the splined left end portion 26a of outer 
rotor shaft 26 is reduced in diameter and operatively received in 
a splined inner surface of cylindrical hub portion 27a of circular 
drive plate 27. The left end portion 26a of outer rotor shaft 26 .s 
formed, near the right end of cylindrical hub portion 27a, with an 
annular groove 26b in which an O-ring 33 is received. 

Denoted by numeral 34 is an annular ridge of the left end 
portion 26a, that is defined between the splined portion 26a and 
annular groove 26b. As shown, annular ridge 34 has a reduced 
op surface which is in intimate contact with the cy,indrical inner 
surface of the hub portion 27a of circular drive plate 27 to serve 
as a fulcrum of outer rotor shaft 26. The reduced top surface of 
annular ridge 34 is rounded at its axia, ends. Thus annu arndge 
34 can serve serves as a swing promotion means of outer rotor 

Shaft herring back to Fig. 1, to a right end of outer rotor 23, 
there is connected a circular end plate 29. For this connection a 
peripheral flange 29a of end plate 29 and a peripheral flange 23, 
of outer rotor 23 are put together and tightly connected by bolts 
30 With this, end plate 29 is tightly connected to the right end 
of outer rotor 23 to rotate together. A radially inner part o end 
plate 29 is rotatably supported by bearing holder 24 of center 
housing part 2 through a bearing 31, so that end plate 29 serves 
as a supporter for the right end of outer rotor 23. 

Between the radially inner part of circular drive plate 27 
and the left end portion of inner rotor shaft 25, there is 
a o tatU interposed a bearing 32, so that the left end .o nner 
rotor 22 is rotatably supported by left housing part 3 through 

inner rotor shaft 25. 

A cooling water flow structure CWFS for cooling annular 
stator 21 comprises cooling water passages 2b formed ,n the wall 
portion of center housing part 2 and a cooling water passage 33 
formed in bearing holder 24. 
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It is to be noted that the cooling water flow structure CWFS 
and a wiring 34 of the electromagnets of annular stator 21 are 
each arranged at a position between differential speed change 
unit 4 and motor/generator unit 5. With this arrangement, an 
axial length of the transmission housing (1 + 2 + 3) can be 
reduced because the axial left end of the housing has no need of 
providing a structure through which wiring 34 is exposed to the 
outside of the housing. In the transmission of the 
mentioned Japanese Laid-open Patent Application 2000-014081, 
such structure is provided on the axial left end of the 
transmission housing. Thus, in the present invention steered 
front left and right drive road wheels incorporated w,th drive 
shafts 11 and 12 can have a larger steerage angle due to the 
compact construction of the transmission housing. 

The arrangement of various parts of the hybrid 
transmission 100 of the present invention will be ™<»£* 
understood from the following description that ,s made with the 
aid of Figs. 2 and 3 in addition to Fig. 1. 

Fig 2 is a view of an inner portion of center housing part 2 
taken from the position of first split section Ml with output gear 
10 removed. Fig. 3 is an enlarged sectional view of an essentia, 
port" of the hybrid transmission of the present invention, taken 
along a plane that is different from that of Fig. 1. 

As is seen from Figs. 1 and 2, first split section Ml ,s 
positioned substantially between motor/generator unit 5 and 
differential speed change unit 4, the above-mentioned coo tang 
water flow structure CWFS and wiring 34 are positioned also 
between motor/generator unit 5 and differential speed change 
unit 4, and these cooling water flow structure CWFS and w.nng 
n 34 are held by center housing part 2. 

As is understood from the drawings, particularly Figs. 1 and 
2, wiring 34 of the electromagnets of annular stator 21 is led and 
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exposed to the outside of the transmission housing from a 
diametrically reduced portion 2a of center housing part 2. 

As is seen from Fig. 3, wiring 34 comprises an annular 
inner feeding unit 35 that is positioned near a right end of a 
center bore defined by annular stator 21. The unit 35 shown in 
the drawing is arranged concentric with common axis Oi. The 
unit 35 comprises a plurality of annular bus bars that are put on 
one another through respective insulators. The bus bars are 
connected to coils of the electromagnets of stator 21 through 
lead wires. 

As is seen from Fig. 2, the wiring 34 further comprises two 
□roups of power feeding units each including inner connectors 
36A or 36B, an outer feeding cable 37A or 37B and an outer 
connector unit 38A or 38B which are connected in such a manner 
as will be described hereinnext. 

Inner connectors 36A or 36B are mounted on bearing 
holder 24 and connected to the bus bars of the above-mentioned 
annular inner feeding unit 35 through respective wires. Outer 
feeding cable 37A or 37B comprises a plurality of flat bus bars 
that are put on one another through respective insulators. Inner 
connectors 36A or 36B are respectively connected to left ends of 
the bus bars of outer feeding cable 37A or 37B. Right ends of the 
bus bars of outer feeding cable 37A or 37B are connected to 
respective terminal ends of outer connector unit 38A or 38B. 
Each outer connector unit 38A or 38B is fixed to an aperture 
formed in a diametrically reduced portion 2a of center hous.ng 
part 2. Thus, when predetermined two external plug units (not 
shown) are put into respective socket portions of outer connector 
units 38A and 38B from outside of transmission housing, electric 
, connection between the coils of the stator 21 and an electric 
power source (not shown) becomes established. 

As is seen from 2, cooling water passages 2b of the wall 
portion of center housing part 2 are led to respective outer tubes 
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2c that are connected to the diametrically reduced portion 2a of 
center housing part 2 by means of a connector 2d. 

In the following, advantages of the present invention will be 

described. 

As is described hereinabove, a so-called outer rotor 
assembly consisting of outer rotor 23, circular drive plate 27 and 
outer rotor shaft 26 is rotatably supported by the housing 
through three well-balanced holding means, which are bush 15 in 
first housing part 1, bearing 31 in second housing part 2 and 
bearing 28 in third housing part 3. Accordingly, rotation of the 
outer rotor assembly is stably carried out in the housing. 

Furthermore, in the invention, a structurally larger part of 
the outer rotor assembly, which consists of outer rotor 23 and 
circular drive plate 27, is rotatably supported by two holding 
means which are bearing 28 and bearing 31, and a structurally 
smaller center part of the outer rotor assembly, which consists of 
outer rotor shaft 26, is rotatably supported by one holding means 
which is bush 15. That is, the structurally larger part including 
outer rotor 23 is rotatably supported by two supporters (28, 31) 
located at axially opposed portions of the larger part respectively, 
which means a highly reliable supporting of the outer rotor 
assembly, and the structurally smaller center part including outer 
rotor shaft 26 is rotatably supported by only one supporter (15) 
located at a leading end portion of the smaller center part, which 
means prevention of unnecessary increase in friction force 

applied thereto. 

Cylindrical hub portion 27a of circular drive plate 27, which 
extends in the direction of the axis Oi, holds the left end portion 
of outer rotor shaft 26. This means that outer rotor shaft 26 is 
supported by two points, which are the hub portion 27a and bush 
15. That is, outer rotor shaft 26 is stably supported in the 
housing. 
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As is described hereinabove, due to the zigzag structure of 
the radially inner part of circular drive plate 27, outer rotor shaft 
26 is permitted to make a small swing about the axially left end 
thereof That is, a so-called swing permission means is prov.ded 
by the zigzag structure. Thus, even when outer rotor 23 or outer 
rotor shaft 26 is subjected to a tilting relative to the axis Oi 
during rotation thereof, the swing permission means absorbs 
such tilting. Thus, application of an abnormal stress to the 
bearing portions for outer rotor 23 and outer rotor shaft 26 is 

suppressed. a 

Furthermore, due to provision of annular ridge 34 (see Fig. 
4) on outer rotor shaft 26 in the above-mentioned manner a so- 
called swing promotion means is provided by outer rotor shaft 26, 
which is assisted by the splined left end portion 26a of outer rotor 
shaft 26 and the O-ring 33. That is, a tilting movement of the 
longer right part of outer rotor shaft 26, which extends toward 
the differential speed change unit 4, is absorbed by the swing 
promotion means. Reduction in surface of the top of annular 
ridge 34 and rounded axial ends of annular ridge 34 promote the 
function of swing promotion means. 

As is described hereinabove, the first split section Ml at 
which the housing is dividable into right housing part 1 and 
center housing part 2 is positioned between motor/generator un.t 
5 and differential speed change unit 4. Accordingly, m 
assembling process of the hybrid transmission 100 keeping right 
and center housing parts 1 and 2 uncoupled, the work for putting 
various parts of the units 4 and 5 into their given positions in 
right and center housing parts 1 and 2 is readily carried out. 

Furthermore, as is described hereinabove, outer rotor shaft 
3 26 is arranged to pass through hollow inner rotor shaft 25 and 
outer rotor 23 is connected to outer rotor shaft 26 through 
circular drive plate 27 which is positioned at one axial end of 
motor/generator unit 5 that is opposite to the other ax.al end that 
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faces differential speed change unit 4, and wiring 34 of 
electromagnets of annular stator 21 is led to a right side of 
motor/generator unit 5 in Fig. 1 and led to the outside of the 
transmission housing from diametrically reduced portion 2a of 
center housing part 2 that is near the first split section Ml. Thus, 
an axial length of the hybrid transmission 100 can be reduced 
because the housing has no need of providing any structure at its 
axial end through which wiring is led to the outside of the 
transmission housing. Furthermore, due to the close positioning 
between wiring 34 and first split section Ml, the work for 
arranging and assembling wiring 34 in second housing part 2 is 
easily carried out. Furthermore, due to employment of the two 
groups of power feeding units, reduction in electric resistance of 

wiring 34 is expected. 

Furthermore, due to provision of the diametrically reduced 
portion 2a of center housing part 2, an annular electric pump (not 
shown) which is to be disposed around center housing part 2 for 
pumping cooling water can be reduced in diameter, which 
promotes compactness of the hybrid transmission 100 of the 
invention. Operation of such electric pump is needed under a 
condition wherein motor/generator unit 5 is operated while the 

engine is at rest. 

Since cooling water passages 2b defined by the wall portion 
of center housing part 2 terminate near the diametrically reduced 
portion 2a, the length of passages 2b can be reduced, which 
brings about a reduction in water flow resistance. _ 

The entire contents of Japanese Patent Applications 2002- 
330830 (filed November 14, 2002) and 2002-330799 (filed 
November 14, 2002) are incorporated herein by reference. 

Although the invention has been described above with 
reference to the embodiment of the invention, the invention is 
not limited to such embodiment as described above. Various 
modifications and variations of such embodiment may be earned 
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out by those skilled in the art, in light of the above description. 



